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uniformly heated cubical blocks of material to be 'in thermal equilibrium with two of their faces in contact, they will remain in thermal equilibrium when any other two faces are brought into contact. An exception to this statement could only occur under the conditions discussed in § 62. It would require work to be done in turning the cubes over into their new positions, and the amount of this work to be altered if heat were to flow from one cube to the other. It is not to be inferred that when radiation takes place through the ether in a particular direction the temperature at a point of the ether is necessarily the same in all directions, or even that the ether has a temperature, for the above proof only applies to material bodies.
67. Temperature of moving body. When of two bodies M, N, one is at rest and the other is in motion, or both are moving with different velocities, their temperature ratio can still be defined by means of an auxiliary body L performing a Carnot's cycle between the two, but in this case the velocity of the body L will have to be changed in the course of the adiabatic transformations in such a way that when L is in contact with M it is moving with the same velocity as M, and when in contact with N it is moving with the same velocity as N~.
This definition gives rise to no special difficulties in the cases ordinarily occurring in nature. The work done in changing the velocity of the auxiliary body being equal to the alteration of kinetic energy of the body as a whole, the sum of the works thus done in the two adiabatifS of the cycle is zero. In- order that the sum of the works should be different from zero it would appear necessary that the inertia of the auxiliary body should be altered by communicating heat-energy to it; if such a phenomenon were to exist the present arguments would break down.
We can also suppose heat equilibrium to be maintained by radiation between two bodies whose velocities are unequal and which are not actually in contact. We here assume that either the transmission of heat between the bodies is instantaneous, the heat-capacity of the intervening ether being neglected, or that an equilibrium state has been attained between the bodies and the ether. (See Chapter X.)
From considerations such as the above, it is evidently possible to define the temperature at a point at any instant in a system whose parts are in motion among themselves and are not in thermal equilibrium; at all events in the majority of conceivable cases.
A body which is in  the  course of undergoing  shearing  strain, for instance a fluid, appears to present the most favourable conditions Ll., for  finding .an exception,  if such  exist,  to  the  property  that  the j temperature at a point is the same in all directions.